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(54) Absorbent article 

(57) An absorbent article comprising a liquid-per- 
meable surface to be brought into contact with the skin, 
a liquid-impermeable surface not to be brought into con- 
tact with the skin, and a liquid retentive absorbent t)ody 
interposed between the liquid -permeable surface and 
the liquid -impermeable surface, the absorbent body 
comprises at least an absorbent member and an elastic 
member, the absorbent member comprising at least a 
fiber aggregate and a superabsorbent polymer, the fiber 
aggregate comprising the same f toer or different fibers, 
the elastic member satisfying the following conditions 
(1) and (2). and comprising thermally fusible fibers as a 
major component. 

(1) a fiber orientation ratio of said elastic member is 
less than 5.0 and 

(2) a bending stiffness of said elastic member is of 
0.05 to 2.0 gf ♦ cm. 



Fig. 1 
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Description 

BACKGROUND OF THE INVENTION 



5 Field of the invention: 

Tho present invention relates to an absort^ent article such as a sanitary napkin and a disposable diaper. More par- 
ticularly, it relates to an absorbent article which is prevented from being distorted while worn, has an improved fit to a 
wearer's body and exhibits high absorptivity. 

10 

Description of Related Art: 

Conventional techniques relating to absorbent articles having an elastic member include Japanese Patent Laid- 
Open Nos. 59-225058, 6-237956. 6-54879. 2-11 138, and 6-319769. 
15 However, the convent^'^nfil techniquf?^ have their ^es/erd disadvantages as foifcw&. 

In a sanitary napkin disclosed in Japanese Patent Laid-Open No. 59-2250SP. body fluid tends- leak in case a 
large amount of liquid is released thereon because of i.nsufficient abscptivlty of the absorbent membe? S-fice the adhe- 
sion of the absorbent member and the leakproof member (elastic mr^^rrber) rs insufficieni. tho former tends to twist apart 
from the latter, resulting in reduced absorptivity and liquid leakage. 
20 In a sanitary napkin disclosed in Japanese Patent Laid-Open No. 6-237956, the then^iopiastio fibers are dispersed 

in the absorbent member, so that a continuous layer of the thermoplastic fibers over the whole absorbent member result 
in insufficient elasticity. The r^: esence of the dispersed thermoplastir f bors rr:duces the rate or oapcicity of absorption 
of the absorbent n»rirnber. Supposing the ihermoplastic fibet S form a ccntim lous layer, such a continuous layer will cut 
up a comminuted pulp layer contairjed in the absorbent meiriber. ? ©suiting in hindrance to Hquid permeation and diffu- 
25 sion within the absorbent member. 

In a sanitary napkin di:?iclo5ed in Japanese Patent Laid-Open Nos. 6-54679 anc^ 2-111 3S, the adhesion between an 
absorbent member and an elastic layer or between an absorbing cora fjnd a deform.sb'e e!ern^»r7t cf +he ?>anitary napkin 
is insufficierrt sc ihat the elt':j;;ticity cf Ihi^ elastic layer or the d^^forn^atle- element cannot be ful'y exhibit<3d. 

An underwear liner proposecJ in Je,panese Patent Laid-Open No. c-3 19769 has poor absorptivity because a baffle 
30 made of a foamed material lacks liqi.:d absorbing properties In addition, the adhesion between the baffle and the 
absorbent member is not enough to exhibit a sufficient leakproof effect. 

SUMMARY OF THE INVENTION 

35 An object of the present irrvention is to provide an absorbent article wl-iich is prevented from being distorted or 

twisted whiJe worn, has an improved fit rc a wearers body, arid exhibits high absorptivity. 

As a result of extensive investigation, the present inventors have found that the above object is accomplished by an 
absorbent article having an absorber^ body comprising an absorbent me^nber tiaving a specific structure atid ai'. elastic 
member having specific physical properties. 

40 They have also found that the above object is achieved by an absorbent article ^ aving an absorbent body which is 
formed by joining an absorbent member and an elastic merr<b9r into a unitary body by a specific uniting means. 

The present invention has been completed based on the above firidini^^s. Tliat is, the above obje^^i is realized by pro- 
viding an absorbent article comprising a liquid-permeable surface to be brought into corjtact with the skin, a liquid- 
impermeable surface not to be brought into contact with the skin, and a !iqui<:J retentive absorbent body interposed 

45 between the liquid-permeable surface and the liquid-impermeable surface, the absorbent body comprising at least an 
absorbent member arxl an elastic member, the absorbent member comprising at least a fiber aggregate and a super- 
absorbent polymer, the fiber aggregate comprising the same fiber or different fibers, the elastic member satisfying the 
following conditions (1) and (2). and comprising thermally fusible fibers as a major component (hereinafter referred to 
as an absorbent article of the first Invention). 

50 

(1) a fiber orientation ratio of the elastic member is less than 5.0 and 

(2) a bending stiffness of the elastic member is cf 0.05 to 2.0 gf • cm. 

The precerU invention also provides an absorbent article comprising a iiquid-perrneabie surface to be brought irito 
55 contact with the skin, a liquid-impermeablt surface not to be brougnt into contact with the skin, and a liquid retentive 
absorbent body interposed bct^^'eerl the liquid-permeable surface arid the liquid iinpeirneable su^'face, the absorbent 
body comprising at least sn absorbent member and an elastic member, the absorbent member comprising at least a 
fiber aggregate and a superabsorbent polymer, the Tiber aggregate comprising ihe same or different fibers, arxl the 
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absorbent body being formed by a first uniting means of covering the elastic member with the absorbent memder or 
covering the absorbent member with the elastic member and a second uniting means for joining the absorbent member 
and the elastic member together with an adhesive or by making a groove by pressing (hereinafter referred to as an 
absorbent article of the second invention). 
5 According to the absorbent article of the present invention, because distortion of an absorbent article is prervented 

as well as fit to a wearer s body is improved, comfortable feeling while worn is given to the wearer for a prolonged period 
of time. In addition, because the absorbent article of the present invention gives no leakage fran the Gides and keeps 
a close fit to a wearer s body, high absorptivity can be ensured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a sanitary napkin as an embodiment of the absortDent article according to the first 
invention 

Fig. 2 IS a cross section taken along line A-A of Fig. 1. - . 

15 Fig. 3 is a transverse cross section of the absorbent body of a sanitary napkin as a first embodiment of the absorb- 
ent article according to the second invention. 

Fig. 4 is a transverse cross section of the absorbent body of a sanitary napkin as a second embodiment of the 
absorbent article according to the second invention (corresponding to Fig. 3). 

2C DESCRIPTION OF THE EMBODIMENT 

A preferred embodiment of the absorbent article according to the first invention is described taking a sanitary nap- 
kin as an instance with reference to drawings. Fig. 1 is a perspective view of a sanitary napkin as an embodiment of the 
absorbent article of the first invention, and Fig. 2 is a cross section taken along line A-A of Fig. 1 
25 The sanitary napkin 1 shown in Figs. 1 and 2 has an elongate shape and comprises a top sheet 2 as a liquid-per- 
meable contact surface, a back sheet 3 as a liquid-impermeable noncontact surface, and a liquid retentive absorbent 
body 4 interposed between the top sheet 2 and the back s^leet 3. 

The top sheet 2 and the back sHeet 3 are of approximately the same size, and extended outwardly from the respec- 
tive peripheries of the absorbent body 4, i.e.. the opposing sides in the lateral direction and the opposing ends in the 
30 longitudinal direction of the absoroent body 4. The top sheet 2 and the back sheet 3 are bonded together by means of. 
for example, heat sealing at the extended portions. 

In the sanitary napkin 1 , as shown in Figs. 1 and 2. the top sheet 2, the back sheet 3. and the absorbent body 4 are 
partly pressed under heat to form a pair of grooves 5 and 5* in widthwise side portions. The grooves 5. 5* are curved 
toward the center line along the longitudinal direction of the sanitary napkin 1 
35 The top sheet 2 is a liquid-permeable sheet having an undenwear-like touch, such as nortwoven fabrics made up of 
polyethylene (PE) fiber, polypropylene (FP)..fiber. polyethylene terephthalate (PET) fiber. PET/PE conjugate fiber, etc. 
and porous films, e g . porous polyethylene film. 

The back sheet 3 includes a liquid -impermeable film sheet made of a thermoplastic res^n. or a liquid-impermeable 
and vapor-permeable film sheet obtained by stretching a filler-containing thermoplastic resin sheet. 
40 The above-mentioned structure is the same as in conventional sanitary napkins. 

In the sanitary napkin according to this embodiment, the absorbent body 4 comprises at least an absorbent mem- 
ber 6 and an elastic member 7. the absorbent member 6 comprises at least a fiber aggregate and a superabsorbent 
polyme^ the fiber aggregate comprises the same fiber or different fibers, the elastic member 7 satisfies the following 
conditions (1) and (2) and comprises thermally fusible fibers as a n«iior component. 

45 

(1) a fiber orientation ratio of the elastic member is less than 5.0 and 

(2) a bending stiffness of the elastic member is of 0.05 to 2.0 gf • cm. 

In the absorbent body 4, the absorbent member 6 and the elastic member 7 are joined into a unitary body prefera- 
50 Wy through at least two uniting means selected from the group consisting of adhesive application, groove-making press- 
ing, emtKDSSjng and thermal bonding. 

In greater detail, the absorbent body 4 comprises a unitary body of the absorbent member 6 in a sheet form and 
the elastic member 7 in a sheet form and of approximately the same size as the absorbing member 6. The absorbent 
member 6 is arranged on the side of the top sheet 2. while the elastic member 7 on the side cf the back sheet 3 
55 The ratio of the elastic member 7 to the absorbent member 6 in terms of the width is preferably 50% or higher The 
elastic mefriber 7 may be positioned in the central portion of the width direction of the absorbent member 6 or two 
pieces of the elastic membe. 7 may be positioned on the opposing lateral side portions. For pre^'ention of distortion, it 
is particularly preferable that the absorbent member 6 and the elastic member 7 be of the same width 
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The ratio of the elastic member 7 to the absorbent member 6 in terms of the length is preferably 50% or higher. It 
IS particularly preferable for these two members to be of the same length. 

An adhesive is applied to almost over the entire surfaces of the absorbent member 6 and the elastic member 7 to 
be joined The joint with the adhesion serves as a first uniting means for joining these two members into a unitary tDody. 
5 The adhesive to be used includes hot-melt adhesives. The application mode and the amount of the adhesive can 

be chosen so as to maintain the unitarity of the absorbent member 6 and the elastic member 7 even against a large 
amount of liquid absorption or a hard body movement. 

A free choice can be made from vahous application modes as far as the absorbent member 6 and the elastic mem- 
ber 7 can be fixed over substantially the entire area. For example, slot spraying, spiral spraying, multi -row beads coat- 
^0 ing. dot coating, and the like can be used. 

The application pattern of the adhesive is not limited as far as the absorbent member 6 arxJ the elastic member 7 
can be united as a whole. For example, an intermittent pattern such as multi-row beads (multiple lines), dots (spots at 
intervals) and multiple spirals at intervals can be used at choice as far as the patters meet the above purpose. 

In order to obtain adhesive strength enough to join the absorbent rnember 6 and the elastic member 7 into a unitary 
15 body, the a^Jhesive should be applied at an amount of 1 g/m^ or more. 

The grooves 5. 5* provided in opposing lateral side portions of the sanitary napkin 1 serve as a second uniting 
means for joining the absorbent member 6 and the elastic member 7 by pressing as shown in Fig. 2. The grooves 5, 5' 
are made by hot-pressing the absorbent member e and the elastic member 7 together with the top sheet 2 and the back 
sheet 3 . . 

20 Thus the absort^ent member 6 and the elastic merriber 7 in the absorbent body 4 are joined into a unitary body by 

the two uniting means, i.e., the first means by an adhesive and the second means by groove-making pressing. There- 
fore, even when the wearer's figure changes with a body movement while the sanitary napkin is worn, the separation of 
the absorbent member 6 and the elastic member 7 due to distortion or twist can be prevented, whereby the elasticity of 
the elastic member 7 can be taken full advantage of. As a result, the sanitary napkin has an improved fit to the wear's 

25 body and retains high absorptivity. 

The absorbent member 6 constituting the absortaent body 4 is an absorbent sheet comprising at least a fiber aggre- 
gate and particles of a superabsorbent polymer, the fiber aggregate comprising the same fiber or different fibers. The 
superabsortoent polymer particles are dispersed in the singie fiber aggregate or scattered in a sandwiched manner 
between two fiber aggregates in a layer or in shots (intermittently). The terminology "f toer aggregate" as used herein 

3G denotes an aggregate of fibers having a sheet form which is made up mainly of fibers, and includes ordinary paper, non- 
woven fabric, and woven fabric. 

The fibers constructing the fiber aggregate include natural cellulose fibers such as wood pulp, cotton pulp, and 
straw pulp; regenerated cellulose fibers such as rayon and cuprammonium rayon; synthetic hydrophilic fibers such as 
polyvinyl alcohol fibers and pclyacrylonitrile fibers; and synthetic f ibers.having been rendered hydrophilic, such as pol- 

35 yethylene fibers, polypropylene fibers or polyester fibers having been rendered hydrophilic by treatment with a surface 
active agent. 

It is preferred that the superabsorbent polymer particles absorb and retain 20 or more times its own weight of liquid 
and be capable of gelation on absorption. Suitable superabsorbent pojym^ers include starch, crosslinked cartxjxymethyl 
cellulose, polyacrylic acid and its salt, and a polyacrylate graft polymer.. In particular, superabsorbent polymers compris- 

40 ing water-insoluble and hydrophilic crosslinked polymer particles which are. capable of absorbing a large quantity of liq- 
uid through an ionic osmotic pressure and retaining the absorbed liquid without leakage even under pressure. Such 
superabsorbent polymers are obtained by polymerizing acrylic acid, an acrylic acid alkali metal salt (e.g.. sodium salt 
or potassium salt), etc.. followed by crosslink! ng to make the polymers water-insoluble. 

For prevention of distortion and improvement of absorptivity, it is preferred that the absorbent member 6 have a 

45 thickness of 0.3 to 5 mm. It is preferred, from the viewpoint of the absorption improvement, that the absorbent member 
6 have the scattered superabsorbent polymer of 5 to 300 g/m^. The total basis weight of the absorbent member 6 is 
preferably 21 to 500 g/m^. still preferably 30 to 300 g/m^. particularly preferably 50 to 200 g/m^. 

A preferred absorbent member is an absorbent sheet having a fibrous structure comprising a unitary body of two 
fiber aggregates containing the superabsorbent polymer inside the structure. More specifically, the absorbent sheet is 

50 made up of hydrophilic fibers, thermally fusible fibers or a paper strengthening agent, and the superabsorbent polymer, 
and the superabsorbent polymer is not present on the surface of the absorbent sheet which absorbs liquid but is dis- 
persed inside the absorbent sheet and is adhesively c5 to the hydrophilic fiber constituting the absorbent sheet. The 
basis weight of the scattered superabsorbent polymer js 5 to 300 g/m^. and the thickness of the absorbent sheet is 0.3 
to 1.5 mm. 

55 A particularly preferred absorbent member is an absorbent sheet having a fibrous structure made up of bulky 

hydrophilic fibers and thermally fusible fibers or a paper strengthening agent and superabsorbent polymer particles, 
and the superabsorbent polymer particles being not present on the absorbing surface of the absorbent sheet but dis- 
persively fixed in the fibrous structure, the basis weight of the scattered superabsorbent polymer particles being 20 to 
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70 g/m^. and the absorbent sheet having a thickness of 0.3 to 1 5 mm. 

It is still preferred that the above*described absorbent sheet contain 3 to 30% by weight of thermallv fusible fibe"- in 
its fibrous structure. In this absorbent sheet the thermally fusible fibers are thermally fused among themselves so that 
the structure can be maintained stably when the sheet absorbs liquid. Where the thermally fusible fiber is thermally 

5 bonded with the elastic member 7, stronger bonding force is exerted to join them into one body. 

Fibers that melt on heating to bond to each other are used as the thermally fusible fibers. Examples of the thermally 
fusible fibers include polyolefin fibers such as polyethylene (PE). polypropylene (PP) and polyvinyl alcohol (PVA). poly- 
ester (PES) fibers. PE/PP conjugate fibers. PE/PEs conjugate fibers, low-melting PEs/PEs conjugate fibers. PVA/PP 
conjugate fibers having a hydrophillc surface, and PVA/PEs conjugate fibers. The conjugate fibers may be either of a 

10 core/sheath type or a side-by-sid'e type. These thermally fusible fibers may be used either individually or as a mixture 
of two or more. PVA fibers which dissolve in hot water and core/sheath type PEs fibers are preferred thermally fusible 
fibers for use in the present invention. 

The elastic member 7 constituting the absorbent body 4 comprises a rnaterial which is defbrmable (e.g.. curved or 
compressed) by outer force and capable of substantially restoring its originaf shape when relieved of tne outer force. 

15 The elastic member 7 should satisfy the aforesaid conditions (1 ) and (2) and consist mainly of thermally fusible fibers. 

The condition (1) is to define that the fibers in the elastic member 7 should have an orientation ratio of less than 
5.0. The smaller the fiber orientation ratio, the lesser the degree of orientation of the fibers in one direction. The least 
fiber orientation ratio is 1 0. which means the individual fibers are oriented in every direction. At fiber orientation ratio of 
less than 5 0, the fibers in the elastic member 7 are oriented in random directions, exhibiting a small degree of orienta- 

20 tion. so that the elastic member 7 is deformable in conformity with every wearing style. As a result, a sanitary napkin 
which undergoes no distortion and therefore exhibits stable absorptivity can be obtained. The fiber orientation ratio of 
the elastic member 7 is preferably 1 .0 to 3.0. still preferably 1 0 to 2.0. 

The fiber orientation ratio is calculated from the transmission ratio of electromagnetic waves irradiated both in the 
longitudinal direction and the width direction of the plane of the elastic member 7. The details of the measuring method 

25 will be described in Examples hereinafter given. 

The condition (2) is to define that the elastic member 7 should have a bending stiffness of 0.05 to 2.0 gf • cm. If 
the bending stiffness is less than 0.06 gf • cm, the effect of the elastic member 7 in preventing distortion is insubstan- 
tial. If it exceeds 2.0 gf • cm, the restoring force is too strong, giving discomfort to a wearer. The bending stiffness is 
preferably 0.10 to 1 .0 gf • cm. The details of the method for measuring the bending stiffness will be described in Exam- 

30 pies hereinafter given. 

The elastic member 7 is not particularly limited in kind as long as the above requirements are met. It is particularly 
preferred that the elastic member 7 be formed of nonwoven fabric consisting mainly of tfie above-described thermally 
fusible fiber. 

The thermally fusible fibers for use in the elastic member 7 include various kinds of thermoplastic fibers. Examples 
'35 of useful thermally fusible fibers include polyolefin fioers such as polyethylene (PE) and polypropylene (PP). polyester 
(PEs) fibers, such as polyethylene terepnthalate (PET). PE/PP conjugate fibers. PE/PEs conjugate fibers. PP/PEs con- 
jugated fibers, low-melting PEs/PEs conjugate fibers, and low- melting PP/PP conjugate fibers (especially core/shealh 
type conjugated fibers). The conjugate fibers may be either of a core/sheatn type or a side-by-sjde type. These ther- 
mally fusible fibers may be used either individually or as a mixture of two or more thereof. 
40 While the thermally fusible fibers can be usea in the form of either short fibers or filaments of long fibers, they are 

preferably used in the form of short fibers so mat the fibers may be oriented in ail directions at random for the purpose 
of enhancing the deformability and restoring properties of the elastic member 7. It is still preferred that the short fibers 
have a fiber length of not longer than 30 mm. particulariy ot from 2 to 1 0 mm for further enhancing the deformability and 
restoring properties. 

45 For the above-described purpose, it is preferred that the individual thermally fusible fibers have at least a shape 

bending in their longitudinal direction, that is. at least two dimensionally crimping. It is particularly preferred that the fib- 
ers have at least a shape bending in their longitudinal direction to provide a three-dimensioiial shape, i.e.. to be crimped 
in three dimensions. 

The thermally fusible fibers preferably have a fineness of not more than 15 deniers. particularly 1 to 10 deniers, 
50 because too thick and thereby too stiff tibers are likely to make the resulting elastic member hard and subject to buck- 
ling. 

As described above, the elastic member 7 is made predominantly of thermally fusible fibers. The expression ''made 
predominantly of thermally fusible fioers" as used here means that the elastic member 7 contains fibers 07 thermally 
fusibiity enough to exhibit its elasiicity. Thus, the elastic member 7 may consist solely of the thermally fusible fibers or 
55 may contain other materials in addition to the thermally fusible fibers as long as the above-mentioned requirements are 
satisfied. Usable other materials include natural cellulose fibers, regenerated celiulose fibers and nydrcphilic synthetic 
fibers. These materials are preferably incorporated in a proportion of 5 to 60% by weight based on the weight of the 
elastic member 7. 
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It is preferable that the thermally fusible fibers used in the elastic member 7 be subjected to treatment for rendering 
hydrophilic with a surface active agent and the like either oefore or after being formed into an elastic member. In this 
case, the elastic member 7 can work as a part of an absorbent merrtber, resulting in further improved absorptivity. 
The method for preparing the nonwoven fabric comprising the thermally fusible fiber is not particularly limited, and 
5 any conventional method can be used. Where the thermally fusible fibers are short fibers, an air-laid method or a suc- 
tion heat bonding method of a carding web are suitable for obtaining bulky nonwoven fabric having a three-dimensional 
network structure. 

The thickness of the elasfic member 7 is preferably 0.1 to 7.0 mm. still preferably 0.5 to 5 mm. If the thickness is 
less than 0. 1 mm. the elastic member may have insufficient restoring force. If the thickness exceeds 7 mm.. the resulting 
TC absorbent article becomes too thick fpr use as a sanitary napkin, giving discomfort to a wearer while worn. Accordingly, 
the above range is preferred. When using nonwoven fabric as the elastic member 7. the term/'thickness" as referred to 
above means the thickness u'rxler a* load of 0.5 g/cm'^. 

The basis yveight of the elastic rriember 7 is preferably 5 to 100 g/m^. stjtl preferably 15 to 80 g/m^. If it is less than 
5 g/m^, the elasfic member 7 rnay f§il to have sufficient restoring force. H it exceeds 100 g/m^. a considerable outer force 
15 would be required for deformation. ^giving discomfort to a wearer while worn. Accordingly, the above-specified range is 
preferred. 

It is preferred for the elastic member 7 to have a bulk restoring force (recovering force at 25% deformation after 75% 
compression) of 2 to 100 g, particularly 10 to 50 g. while wet If the bulk restoring force while wet is less than 2 g. the 
sanitary napkin has an insuffipierit distortion preventive effect. If it exceeds 100 g. discomfort is given to a wearer while 
20 the sanitary napkin is being worn, due to the too strong restoring force. Accordingly, the above range is preferred. 
The bulk restoring force can be determined as follows. 

A sample of 40.0 mm in width and 1 70 mm in length is cut out of the elastic member. Ten grams of water is scat- 
tered over the whole of the sample. The opposing erxls in the longitudinal direction of the sample are. joined with an 
overlap of 2 mm and stapled at two points to make a cylirxJrical specimen having a height of 40.0 mm. The specimen 
25 was placed on a stand of Tensilon RTM-25 (manufactured by Toyo Baldwin K.K.) such that one of the longer sides of 
the sample is positioned at the lower side. The specimen was 75% compressed in a compression test mode at a rate 
of 1 0 mm/min and then let to restore. The force exerted for recovering to 25% deformation was measured and taken as 
a bulk restoring force while wet. 

In the production of the sanitary napkin shown in Figs. 1 and 2, the uniting means for joining the absorbent member 
30 6 and the elastic member 7 is not limited to a combination of the joint with an adhesive and the groove-making pressing 
as described above, and other combinations of uniting means can be used. 

That is. at least two uniting means can be selected from the group consisting of adhesive application, groove-mak- 
ing pressing, embossing and thermal bonding. In particular, a cornbination of a uniting means selected from the group 
consisting of adhesive application, embossing and thermal bonding and ^uniting means by groove-making pressing is 
35 used. More specifically, a combination of groove-making pressing and embossing (in this case the embossing is applied 
to a part or the entire surfaces of the absorbent member 6 and the elastic member 7) and a combination of groove-mak- 
ing pressing and thermal bonding (in this case thermal bonding is conducted in a part or the whole surfaces of the 
absorbent member 6 and the elastic member 7) can be used suitably. . 

A preferred embodiment of the absorbent article according to Vie secorrd invention will be illustrated with reference, 
40 to a sanitary napkin as an instance by referring to the accompanying drawings. 

Fig. 3 is a transverse cross section of the absorbent body of a sanitary napkin as .a first embodiment of the absorb- 
ent article according to the second invention. Fig. 4 is a widthwise cross section of the absorbent body of a sanitary nap- 
kin as a second embodiment of the absorbent article according to the second, invention (corresponding to Fig. 3). 
The absorbent article of the second invention will be described only as to the particulars different from the absorb- 
45 ent article of the first invention. While the particulars which are common to the first, invention are not described, the cor- 
responding explanation given to the first invention applies appropriately. The members shown in Figs. 3 and 4 are 
denoted by the same reference numerals as used in Figs. 1 and 2. 

Similarly to the sanitary napkin shown in Figs. 1 and 2. the absorbent body 4 of the sanitary napkin shown in Fig. 
3 comprises an absorbent member 6 in a sheet form and an elastic member 7 in a sheet form, but these two members 
50 are different in size. The absorbent member 6 and the elastic member 7 are joined into a unitary body by using at least 
two uniting means. The first uniting means consists of covering ail of the upper and lower surlaces and opposing lateral 
sides of the elastic member 7 with the absorbent member 6. The second uniting means is either joining the absorbent 
member 6 and the elastic member 7 by applying an adhesive to substantially the entire surfaces to be joined of the two 
members or by groove-making pressing. Fig. 3 shows an embodiment in which the two members are joined together 
55 with an adhesive as a second uniting means. 

Thus, the absorbent member 6 and the elastic member 7 are joined by at least two uniting means into the absorb- 
ent body 4. Therefore, similarly to the sanitary napkin shown in Figs. 1 and 2. the separation of the absorbent member 
6 and the elastic member 7 due to distortion is prevented even when the wearer's figure changes with a body movement 



OOCIC <EP_ _!DeSa79i A2_l^> 



EP 0 &58 791 A2 



while the sanitary napkin is being worn, whereby the elasticity of the elastic member 7 can be fully exhibited. As a result, 
the sanitary napkin has an improved fit to a wear's body and retains high absorptivity. 

While in Fig. 3 the absorbent member 6 covers entire periphery of the elastic mernber 7. not ail ttie periphery of the 
elastic member 7 needs to be covered by the absorbent member 6. 

5 The range of the amount of the adhesive used in the absorbent body 4 of Fig. 3 is substantially the same as that 

used in the alDSorbent body of the sanitary napkin shown in Figs. 1 and 2 or rather lower than that for the following rea- 
son. Provided that the absorbent body 4 shown in Fig. 3 and that shown in Figs. 1 arxJ 2 have the same size, the joint 
surface area between the absorbent member 6 and the elastic member 7 in the former is about twice as large as that 
of the latter. Therefore, the reduced adhesion due to the smaller amount of the adhesive can be compensated for by an 

TO increase in joint surface area. 

in the absorbent body 4 of Fig. 3. it is preferred that the elastic merTiber 7 covered with the absorbent member 6 be 
formed from a hydrophilic material or made hydrophilic by an approjDriate treatment for the following reason. When liq- 
uid passes through the absort>ent member 6 covering the upper surface of the'elastic member 7 and reaches the elastic 
member 7. if the elastic member 7 )S hydrophilic. the liqurd can pass therethrough and reach the absorbent member 6 

75 covering the lower surface of the elastic member 7. It follows that the liquid can be absort^eo by the lower part of the 
absort)ent member 6 underneath the elastic member 7. i.e.. the absorption capacity increases. The materials of the 
elastic member 7 preferably include those useful in the first invention. It is particularly preferred that the elastic mennber 
7 satisfy tne aforesaid conditions (1) andT2) on fiber orientation ratio and bending stiffness. 

The absorbent body 4 of the sanitary napkin shown in Fig. 4 comprises an absorbent memoer 6 and an elastic 

20 member 7. which are joined into a unitary body with an adhesive, as the second uniting means, applied to the facing 
surfaces of the two members. This construction Is the same as the embodiment shown in Fig. 3. The difference 
between the absorbent body 4 shown in Fig. 4 and that shown In Fig. 3 lies in that the relation between a covering mem- 
ber and a covered memoer, which Is the first joining means, is reversed. 

Thai is. in the absorbent body 4 of Fig. 4. all of the upper and lower surfaces and opposing lateral sides of the 

25 absorbent member 6 are covered with the elastic member 7 to gf've a first uniting means. 

Similarly here in the absorbent body 4 shown in Fig. 4. the absorbent member 6 and the elastic member 7 are 
joined by at least two uniting means so that the game advantageous effects of the absorbent body of the sanitary napkin 
shown in Figs. 1 and 2 ana that shown in Fig. 3 are exhibited. 

While in Fig. 4 the elastic member 7 covers the entire surface of the absorbent member 6. not all the surface of the 

30 absorbent member 6 needs to be covered by the elastic member 7. 

In the absorbent txxiy 4 shown in Fig. 4. it is preferred that the eiastic member 7 covering the absorbent member 
6 be formed from a hydrophilic material or made hydrophilic by an appropriate treatment so that liquid may pass from 
the elastic member 7 to the absorbent member 6 smoothly In this case, either only the part of the elastic member 7 
which covers the absorbent member 6 or the whole of the elastic member 7 can be formed of a hydrophilic material or 

35 made hydrophilic. The materials of the elastic member 7 preferabiy include those useful in the first invention, it is par- 
ticularly preferred that the elastic member 7 satisfy the aforesaid conditions (1) and (2) on fiber orientation ratio and 
bending stiffness. 

While the absorbent articles according to the present invention (the first and second inventions) have been illus- ' 
trated with reference to their preferred embodiments, the absorbent articles of tf-ie present invention are by no means 
40 limited thereto, and various changes and modifications can be made therein without departing from the spirit and scope 
of the present Invention. 

For example, the explanations relating to the absorbent article of the first invention and that of the second invention 
mutually apply to each other. 

The absorbing article of the present Invention is applicable to not only sanitary napkins as hereinabove described 
45 but nursing pads, underwear liners, disposable diapers, incontinent pads and the like. 

The effectiveness of the present invention will now be demonstrated by way ot Examples, but it should be under- 
stood that the present invention Is not construed as being limited thereto. 

EXAMPLE 1 

50 

An absorbing sheet having a total basis weight of 110 g/m^ and a thickness of 1 mm was used as an absorbent 
member The absort>ing sheet comprised a fiber aggregate having a basis weight of 80 g/nrf . nnade up of 97 parts by 
weight of crosslinked pulp ("HBA" (trade name) produced by Weyerhauser Paper Co.. Ltd.); obtained by treating wood 
pulp with a crosslinking agent and 3 parts by weight of polyvinyl arcohoi binder fibfei' ("Fibriborid*' (trade name) of San- 
55 sho K.K.). having 30 g/m*^ of superabsorbent poiymer particles incorporated therein. 

Three-dimensionally crimped PET/PE core/sheath type conjugate fibers having a fineness of 3 deniers and a 
length of 5 mm were formed into a web by an an -laid method, followed by thermal bonding to obtain nonwoven fabric 
having a basis weignt of 30 g/m^ and a thickness of 1 him. The resulting nonwoven fabric was used as an eiastic mem- 
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ber 

A hot-melt adhesive was applied spirally between the absorbent member and the elastic member at a basis weight 
of 10 g/m^ over a width of 40 mm, and the absorbent member and the elastic member were adhered to prepare an 
absorbent body. 

5 The absorbent body was combined witn suction heat-borxied nonwoven fabric to be a contact surface and a mois- 

ture-permeable sheet of polyethylene to be a noncontact surlace, and the combination was joined into a one body by 
groove-making pressing as shown in Figs, 1 and 2 to prepare a sanitary napkin having the structure shown in Fig. 2. 

EXAMPLE 2 

10 

An absorbing sheet having a total basis weight of 100 g/m^ and a thickness of 0.8 mm was produced for use as an 
absorbent meinber iri the same manner ais in Example 1 . except fcir changing the ariiount of the incorporated superab- 
sorbent pdlynier particles to 20 g/'m^. 

Three-dim^nsidnally crirriped 'PET/PE core/sheath type conjugate fibers having a fineness of 4 deniers afxj a 
15 length of 5 mm were formed into a web by an air-tard method, followed by therinal bonding to obtain nonwoven fabric 
having a basis wetght of 40 g/m^ arxj a thickness of i .2 mm. The resulting nonwoven fabric was used as an elastic 
member. 

A sanitary napkin having the structure shown in Fig. 2 was prepared in the same manner as in Example 1 , except 
for using the above<l escribed absorbent member and the elastic member. 

20 

EXAMPLE 3 

Three-dimensionally crimped PP/PE core/sheath type conjugate fibers having a fineness of 1.5 deniers and a 
length of 7 mm were formed into a web by an air-laid method, followed by thermal bonding 16 obtain nonwoven fabric 
25 having a basis weight of 30 g/m^ and a thickness of 0.7 mm. The resulting nonwoven fabric was used as an elastic 
member. 

The absorbent member used in Example 2 was covered with the above nonwoven fabric. The facing surfaces of 
the two members were adhered by applying a hot-melt adhesive in spiral at a basis weight of 10 qJvr?- with a width of 40 
mm to obtain an absorbent body having the structure shown in Fig. 4. 
30 A sanitary napkin was prepared In the same manner as in Example 1 , except for using the above-described absorb- 

ent body. 

COMPARATIVE EXAMPLE 1 

35 An absorbing sheet having a total basis weight of 1 10 g/m^ and a thickness of 1 mm comprising a fiber aggregate 
made up of wood pulp ("NB-420" (trade name) produced by Weyerhauser Paper Co., Ltd.). having a basis weight of 80 
g/m^ and containing therein 30 g/m^ of superabsorbent polymer particles was; used as an absorbent member. 

Non-crimped PET/PE core/sheath type conjugate fibers having a fineness of 1.5 deniers and a length of 51 mm 
were formed into a web by carding, followed by thermal bonding to obtain nonwoven fabric having a basis weight of 20 
40 g/m^ and a thickness of 0.4 mm. The resulting nonwoven fabric was used as an elastic member. 

A sanitary napkin was prepared In the same manner as In Example 1 . except for using the above-described absorb- 
ent member and elastic member. 

Evaluation of Performance 

45 

The fiber orientation ratio and bending stiffness of the nonwoven fabric used as an elastic member in Examples and 
Comparative Example were measured in accordance with the following methods. The results obtained are shown in 
Table 1 below along with the method of production, basis weight, and thickness under a load of 0.5 g/cm^ of the non- 
woven fabric. 

50 In order to evaluate the performance of the sanitary napkins obtained in Examples and Comparative Example, a 
distortion ratio was determined, and tendency to distortion in actual use was evaluated as follows. The results obtained 
are also shown in Table 1 . 

1 ) Fiber Orientation Ratio 

55 

Measured with a molecular orientation analyzer "MOA-2001 A" (trade name) manufactured by KS Systems K.K. 
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2) Bending Stiffness 

The nonwoven fabric was cut into a test specimen of 20 cm i-ong and 10 cm wide. A bending moment for a bending 
curvature was measured with "KES-FBa** (trade name) manufactured by Katotech, Inc. 
5 Both longer sides of the sD<?cimen we^-e fixed to the chucks (chuck distance: about 1 cm) and bent at a rate of cur- 

vature increase (rate of deformation in bending) of 0.5 cm'sec up to a curvature of 2.5 cm'^ and then restored to a cur- 
vature of 1.5 cm \ At this time, the bending moment was measured and taken as a bending stiffness, in using a 
specimen whose longer side was shorter than 20 cm, the measured bending stiffness was corrected to 20 cm length. 

10 3) Distortion Ratio 

Each of the sanitary napkins obtained. m Examples and Comparative Example, into which 8 g of defibrinated horse 
blood had previously been poured, was applied to a movable model of a female human body. The model was made to 
take a walking movement for 60 minutes. The napkin was removed with care, and its least width was measured. The 
15 distortion ratio was calculated from the measured width and the width before the test according to the following equa- 
tion. Measurement was repeated 5 times to obtain an average. As a guide to judgement. . sanitary napkins that are 
hardly distorted in actual use frequently exhibit not higher than 25% distortion ratios in this test, whereas those which 
are easily distorted frequently exhibit 30% or higher distortion ratios. 

20 Distortion ratio (%) = (Width of napkin before test - Width of napkin 

after test)/Wldth of napkin before test x 100 (%) 

4) Evaluation in Actual Use (Tendency to Distortion) 

25 

Each sanitary napkin was worn by 35 female panelists for 2 hours, and the feeling of the napkin's being distorted 
while worn was evaluated by choosing, from the following points 1 to 5. the expression which they thought the closest 
to what they felt. 

30 1 ... Hardly distorted. 

2 ... Rather hardly distorted. 

3 ... Hard to say which. 

4 ... Rather easily distorted. 

5 ... Easily distorted. 

35 

The average point of evaluation was taken as a measure of the tendency to distortion. The smaller the point (the 
closer to 1). the lower the tendency to distortion. The larger the point (the closer to 5). the higher the tendency to dis- 
tortion. 
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As is apparent from the results in Table 1 . the sanitary napkins of Examples according to the present invention have 
smaller distortion ratios and are less distortable in actual use as compared with the comparative sanitary napkin. 
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Claims 

1 . An absorbent article comprising a liquid-permeable surface to be brought into contact with the skin, a liquid-imper- 
meable surface not to be brought into contact with the skin, and a liquid retentive absorbent body interposed 

5 between said liquid-permeable surface and said liquid-impermeable surface, said absoft)ent body comprising at 

least an absorbent member and an elastic member, said absorbent member comprising at least a fiber aggregate 
and a superabsorbent polymer, said fiber aggregate comprising the same fiber or different fibers, said elastic mem- 
ber satisfying the following conditions (1) and (2), and comprising thermally fusible fibers as a major component. 

w (1 ) a fiber orientation ratio of said elastic member is less than 5.0 and 

(2) a bending stiffness of said elastic member is of 0.05 to 2.0 gf • cm. 

2. The absorbent article according to claim 1, wherein said absort^eni membei and said elastic member are joined 
into a unitary body by ai least two joining means selected from the group consisting of adhesive application. 

15 groove-making pressing, embossing and thermal bonding. 

3. The absorbent article according to claim 1.. wherein said elastic member comprises nonwoven fabric comprising 
the thermally fusible fibers as a major component. 

2c 4. The absorbent article according to claim 1 . wherein said elastic member has a basis weight of 5 to 100 g/m^. 

5. The absorbent article according to claim 3. wherein said thermally fusible fibers which form said nonwoven fabric 
are short fibers having a length of 30 mm or shorter. 

25 6. The absorbent article according to claim 3. wherein said thermally fusible fibers which form said nonwoven fabric 
individually have at least a bend in its longitudinal direction. 

7. The absorbent article according to claim 1 . wherein said absorbent member contains thermally fusible fibers. 

30 8. An absort>ent article comprising a liquid-permeable surface to be brought into contact with the skin, a liquid-imper- 
meable surface not to be brought into contact with the skin, and a liquid retentive absorbent body interposed 
between said liquid-permeable surface and said liquid-impermeable surface, said absorbent body comprising at 
least an absorbent member and an elastic member, said absorbent member comprising at least a fiber aggregate 
and a superabsorbent polymer, said fiber aggregate comprising the same or different fibers, and said absorbent 

35 body being formed by a first uniting means of covering said elastic member with said absorbent mennber or cover- 

ing said absorbent member with said elastic member and a second uniting means for joining said absorbent mem- 
ber and said elastic member together with an adhesive or by making a groove by pressing. 

9. The absorbent article according to claim 8. wherein said elastic member comprises thermally fusible fibers as a 
40 major component. 

10. The absorbent article according to claim 8, wherein said absorbt^nt member contains thermally fusible fibers. 
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(54) Absorbent article 

(57) An absorbent article comprising a liouid-per^ 
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tact with the skin, and a liquid retentive absorbent body 
interposed between the liquid-permeable surface and 
the liquid-impermeable surface, the absorbent body 
comprises at least an absorbent member and an elastic 
member, the absorbent member comprising at least a 
fiber aggregate and a superabsorbent polymer the tit.er 
aggregate comprising the same fiber or different fibers 
the elastic member satisfying the following conditions 
(1) and (2). and compnsing thermally fusible fibers as a 
major component. 
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(1) a fiber orientation ratio of said elastic member 
less than 5.0 and 

(2) a bending stiffness of said elaf^tir member is of 
0-05 to 2.0 gf • cm. 
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